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(54) OPTICAL TRANSMITTER-RECEIVER 

(57)Abstract: 

PURPOSE: To send a voice signal as an optical signal with 
simple configuration by applying pulse width modulation to 
the voice signal at an optical frequency traced by an audible 
frequency, sending and receiving the pulse width modulation 
light, converting the light into an analog voice signal and 
demodulating the voice signal. 

CONSTITUTION: A voice signal inputted to a microphone 1 
is converted into a rectangular pulse width modulation 
(PWM) pulse by a pulse width modulator 3 being a 
conversion means for a signal at an optical frequency band 
through an amplifier 2a. The PWM signal optical pulse 
subject to pulse width modulation is converted into an 
infrared ray light by an infrared ray light emission diode 4 
being a transmission means through an amplifier 2b and sent 
in space. Then, the optical pulse sent through space is 
received by an infrared ray receiving element 5 being the 
light receiving means, demodulated into the original audible 
frequency voice signal by a low pass filter 6 being a 
demodulation means through an amplifier 2d and outputted 
as a voice via a speaker 7 or the like through an amplifier 2c. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows tlie word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ^ 
[Claim 1] A modulation means to carry out Pulse Density Modulation of the analog sound signal to a 
transmitter in an optical frequency region, A receiving means to receive the Pulse-Density-Modulation 
wave which was equipped with a transmitting means to transmit the Pulse-Density -Modulation wave 
modulated by said modulation means, and was transmitted to the receiver from said transmitting means, 
The optical transmitter-receiver characterized by having a recovery means to restore to the Pulse- 
Density-Modulation wave which received with said receiving means to an analog sound signal, and an 
output means to output as voice the analog sound signal to which it restored with said recovery means. 
[Claim 2] A modulation means to carry out Pulse Density Modulation of the analog sound signal to a 
transmitter in an optical frequency region, A recovery means to restore to the Pulse-Density -Modulation 
wave which was equipped with a transmitting means to transmit the Pulse-Density -Modulation wave of 
the optical frequency region modulated with said modulation means, and received with said receiving 
means to the receiver to an analog sound signal, A sign input means to be equipped with an output 
means to output as voice the analog sound signal to which it restored with said recovery means, and to 
input sign information further, The sign / a light pulse conversion means to change the inputted sign 
information into an optical frequency region pulse, A light pulse light-receiving means to receive the 
light pulse which is equipped with a light pulse transmitting means to transmit a light pulse with the 
pulse width according to the optical frequency region pulse outputted from said sign / light pulse 
conversion means, and is transmitted from said light pulse transmitting means. The optical transmitter- 
receiver characterized by having a sign information interpretation means to read the sign information 
inputted into said sign input means in the light pulse signal received with said light pulse light-receiving 
means. 

[Claim 3] A modulation means to carry out Pulse Density Modulation of the analog sound signal to a 
transmitter in an optical frequency region, A sign input means to receive the Pulse-Density -Modulation 
wave modulated by said modulation means, to be equipped with a transmitting means to send out the 
Pulse-Density -Modulation wave in an optical frequency region, and to input sign information. While 
sending out the sign / light pulse conversion signal outputted from the sign / a light pulse conversion 
means to change the inputted sign information into an optical frequency region pulse, and this sign / 
light pulse conversion means to said transmitting means A recovery means to restore to the Pulse- 
Density-Modulation wave which was equipped with a receiving means to receive the Pulse-Density- 
Modulation wave sent out from said modulation means, and received with this receiving means to 
analog voice, The optical transmitter-receiver characterized by having a sign information interpretation 
means to read sign information based on the sign information which memorized beforehand the sign 
information inputted into the sign input means, and the loudspeaker which outputs as voice the analog 
sound signal to which it restored with said recovery means. 
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JPO and NCIPI are not responsible for any 
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3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical transmitter-receiver which transmits voice 

by light. 

[0002] 

[Description of the Prior Art] The light modulated by voice from the former as equipment which 
transmits voice using light is transmitted with space or an optical fiber, the transmitted light is received 
by the optoelectric transducer, for example, photo diode, it changes into an electrical signal, and there 
are some which were made the configuration which outputs the changed electrical signal as voice by the 
loudspeaker through amplifier. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the conventional voice transmission 
equipment which used Hght in this way, it was carrying out by carrying out amplitude modulation of the 
light (for example, infrared light) according to the strength level and the fi-equency of a sound signal 
more than an audible-sound voice frequency (16000 c/sec), but means (circuitry etc.) to modulate light 
are complicated. Moreover, as means of communications using infrared light, although there are remote 
control signal transmitting means, such as television, in addition although there was equipment which 
transmits a sound signal by infrared light, there was inconvenience that an optical transmission means 
had to be established. Then, this invention is made in order to remove such inconvenience of the optical 
transmitter-receiver by the conventional light, and even if it does not perform amplitude modulation 
according to the strength and the frequency of the amplitude of an audible-sound voice signal which 
need complicated circuitry, it tends to offer the optical transmitter-receiver which can be constituted 
easily. 

[0004] ^ 

[Means for Solving the Problem] In order to attain the above technical problem, the optical transmitter- 
receiver of this invention A modulation means to carry out Pulse Density Modulation of the analog 
sound signal to a transmitter in claim 1 in an optical frequency region, A receiving means to receive the 
Pulse-Density-Modulation wave which was equipped with a transmitting means to transmit the Pulse- 
Density-Modulation wave modulated by said modulation means, and was transmitted to the receiver 
from said transmitting means, A recovery means to restore to the Pulse-Density-Modulation wave which 
received with said receiving means as an analog sound signal, and an output means to output as voice 
the analog sound signal to which it restored with said recovery means were resembled, and it constituted 
more. 

[0005] Moreover, a modulation means by which claim 2 carries out Pulse Density Modulation of the 
analog sound signal to a transmitter in an optical frequency region, A recovery means to restore to the 
Pulse-Density-Modulation wave which was equipped with a transmitting means to transmit the Pulse- 
Density-Modulation wave of the optical frequency region modulated with said modulation means, and 
received with said receiving means to the receiver to an analog sound signal, A sign input means to be 
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equipped with an output means to output as voice the analog sound signal to which it restored with said 
recovery means, and to input sign information further, The sign / a light pulse conversion means to 
change the inputted sign information into an optical frequency region pulse, A light pulse transmitting 
means to transmit a light pulse with the pulse width according to the optical frequency region pulse 
outputted from said sign / light pulse conversion means. It has a light pulse light-receiving means to 
receive the light pulse transmitted from said light pulse transmitting means, and a sign information 
interpretation means to read the sign information inputted into said sign input means in the light pulse 
signal received with said light pulse light-receiving means. 

[0006] Moreover, a modulation means to carry out Pulse Density Modulation of the analog sound signal 
to a transmitter in claim 3 in an optical frequency region as shown in drawing 5 , A sign input means to 
receive the Pulse-Density -Modulation wave modulated by said modulation means, to be equipped with a 
transmitting means to send out the Pulse-Density -Modulation wave in an optical frequency region, and 
to input sign information. The sign / a light pulse conversion means to change the inputted sign 
information into an optical frequency region pulse, When the sign / light pulse conversion signal 
outputted from this sign / light pulse conversion means are sent out to said transmitting means, to ** A 
recovery means to restore to the Pulse-Density-Modulation wave which was equipped with a receiving 
means to receive the Pulse-Density -Modulation wave sent out from said modulation means, and 
received with this receiving means to analog voice, A sign information interpretation means to read a 
sign based on the sign information which memorized beforehand the sign information inputted into the 
sign input means, and the loudspeaker which outputs as voice the analog sound signal to which it 
restored with said recovery means were prepared. 
[0007] 

[Function] According to claim 1, since it changes into an analog sound signal and restores to voice after 
performing Pulse Density Modulation and transmitting and receiving this Pulse-Density-Modulation 
light in the optical frequency region where audio frequency can follow a sound signal, equipment can be 
simplified. Moreover, by carrying out Pulse Density Modulation of an analog sound signal and the sign 
information in an optical frequency region according to the optical transmitter-receiver of claim 2, it 
changes into a lightwave signal with the pulse width of the optical frequency region of the fixed 
amplitude, and the pulse lightwave signal which performed transmission and reception and received this 
in the optical frequency region is again changed into analog voice, or it decodes to the sign of a basis, 
sign information is read, and a configuration can be simplified. Moreover, the modulation means which 
carries out Pulse Density Modulation of the analog sound signal directly in an optical frequency region 
according to the optical transmitter-receiver of claim 3, Have a means to change sign information into a 
light pulse, and it lets the same transmitting means and a receiving means pass for the Pulse-Density- 
Modulation light and light pulse conversion light which were adjusted by these means. Since voice or 
sign information is read after changing Pulse-Density-Modulation light into the analog sound signal of a 
basis, and the sign information on a basis, a configuration can be simplified. 
[0008] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
Example 1 drawing 1 and drawing 2 show the outline configuration of the optical transmitter-receiver 
concerning the 1st example of this invention, and drawing 2 of drawing 1 is the block block diagram of 
receive section 20b about the block block diagram of the telephone transmitter 20a. In the optical 
transmitter-receiver of this example, as shown in drawing 1 , the sound signal inputted into the 
microphone 1 is changed into the Pulse-Density-Modulation (PWM) pulse of the square wave form 
where a wave-like analog sound signal as shown in the curve a of drawing 3 through amplifier 2a with 
the pulse width modulator 3 which is a conversion means in an optical frequency region is shown in 
Curve b. This PWM pulse wave is a frequency near the transmission frequency of common infrared 
light intermediary equipments (for example, remote control of television etc.), and selects the band 
besides audio frequency. The PWM signal light pulse by which Pulse Density Modulation was carried 
out when done in this way lets amphfier 2b pass, it is changed into infrared light by the infrared light 
light emitting diode 4 which is a transmission means, and space transmission is carried out. As an 
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infrared light photo detector 5 which is a light-receiving means, as light is received for example, with 
GaAs light emitting diode and it is shown in drawing 2 , after getting over to the audio frequency sound 
signal of a basis through amplifier 2c with the low-pass **** filter (low Pass Filter) 6 as a recovery 
means, the light pulse by which space transmission was carried out lets 2d of amplifier pass further, and 
is outputted as voice through loudspeaker 7 grade. In this example, the member currently used for the 
infrared remote control transmission equipment which has spread widely can be used for what is used 
for the infrared light light emitting diodes 4 and 5 as a transmitting means and a receiving means, it is 
easy to receive, and as shown in drawing 1 and drawing 2 , it can simplify a configuration. Although the 
optical transmitter-receiver 20 of this example explained the equipment of a configuration of having had 
one transmitter 20a and receiver 20b of a sound signal at a time, this invention is not restricted to the 
thing of such a configuration. For example, as shown in a following example 2 and a following example 
3, an optical transmitter-receiver is made two configurations which consist of the main frame and hand 
equipment, transmitter 20a and receiver 20b can be prepared in the main frame and hand equipment, and 
a bidirectional dialogue can also be enabled between the main frame and hand equipment. 
[0009] Example 2 drawing 4 shows the block configuration of the optical transmitter-receiver 21 
concerning the 2nd example of this invention. The optical transmitter-receiver 21 of this example 
consists of 2 of the main frame 8 and hand equipment 9 equipments. The main frame 8 has the infrared 
light light sensing portion 11, the receiving command interpretation means 13-2 and the pulse width 
modulator 3 of the optical frequency region of a sound signal, and the infrared light light emitting diodes 
18 and 19 (as a light-receiving means), (as a transmitting means) Moreover, the main frame 9 is 
equipped with the low-pass **** filter 14 and the infrared light-emitting part 10 as the infrared light 
sensing portion 19, the low-pass **** filter 14, a loudspeaker 7 and the command input (sign 
information) means 16, the command sign / infrared light pulse conversion means 15 of command 
information, and a voice recovery means. When sending a voice-told message as a response (response) 
to the command information given to the main frame 8 from the main frame 9, it can apply to 
transmitting a voice-told message to hand equipment 9 from the main frame 8, and making it generate in 
a loudspeaker 7. In this case, since it is not necessary to establish the assembly / storage means of a 
voice-told message in hand equipment 9, the configuration of hand equipment 9 becomes easy and can 
be miniaturized as a whole. 

[0010] Example 3 drawing 5 shows the block configuration of the optical transmitter-receiver 22 
concerning the 3rd example of this invention. The optical transmitter-receiver 22 of this example 
consists of the main frame 28 and hand equipment 29. The main frame 28 has the infrared light light 
sensing portion 11, the receiving command interpretation means 13 and the low-pass **** filter 14 as a 
voice demodulator, and the loudspeaker 17. Moreover, as for hand equipment 29, the infrared issuance 
section 10, the Pulse-Density-Modulation means 3 of a sound signal, a microphone 1, the command 
information / infrared pulse conversion means 15, and the command input means (key input etc.) 16 are 
established. From hand equipment 29, voice and command information are transmitted through common 
******** / receiving transmission line if needed. It can carry out Time-Division-Multiplexing 
transmission of a code (sign information) and the voice in a common infrared light transmission line 
while being able to constitute it very easily with the usual optical transmission device for codes (sign 
information) using the diode which emits light in the infrared light of an optical frequency region, since 
the optical transmitter-receiver 22 of this example is what transmits an audible-sound voice signal. 
[0011] 

[Effect of the Invention] According to the optical transmitter-receiver of this invention, the optical cycle 
region luminescence equipment and light-receiving equipment which are usually used can be used, and 
an optical transmitter-receiver can be made from an easy configuration so that clearly from the above 
explanation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the transmitting section of the optical transmitter-receiver 
of the 1st example of this invention. 

[Drawing 2] It is the block block diagram of the receive section of the optical transmitter-receiver of the 
1st example of this invention. 

[Drawing 3] It is property drawing showing the wave-like relation between the sound signal wave in the 
optical transmitter-receiver of the example which has the transmitting section and the receive section 
which show drawing 1 and drawing 2 , and a Pulse-Density-Modulation light pulse. 
[Drawing 4] It is the block diagram showing the outiine configuration of the optical transmitter-receiver 
concerning the 2nd example of this invention. 

[Drawing 5] It is the block diagram showing the outiine configuration of the optical transmitter-receiver 
concerning the 3rd example of this invention. 
[Description of Notations] 

1 Microphone 

2 Amplifier 

3 Modulation Means (Pulse Width Modulator of Optical Frequency Region) 

4 Five Infrared emitting diode 

6 Recovery Means 

7 Loudspeaker 

13 Sign Information Interpretation Means 

14 Lowpass Filter (Demodulator) 

8 28 Main frame 

9 29 Hand equipment 

21 22 Optical transntitter-receiver (this invention) 
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DRAWINGS 



[Drawing 1] 



/ 2a . L 



20a 



[Drawing 2] 
rf 2c 6 



[Drawing 3] 



L 

T 



t 



2d 0 



20^ 



T 




rmmnnnf 



[Drawin g 4] 




[Drawing 5] 



http:// www4.ipdl.ncipi.gojp/ cgi-bin/tran^web_cgi_eije 



9/16/2005 



• JP,05-327624,A [DRAWINGS] 



Page 2 of 2 



28 



/ iO 



/5 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



9/16/2005 



mB^smtf (J p) 



«2) & ^ It 11= ^ « (A) 



#11^5-327624 



(BOlnta' 
H0 4B 10/10 
10/22 

G 1 0 L 9/18 . 
H0 4R 3/00 



A 8946-5H 
3 1 0 7346-5H 
MS-5K 



F I 



H04B 9/00 R 





1$R74-157274 




00000S049 










(22)tDSB 


^Jift4¥a99Z) 5^260 




:*jKJfiF:^im>f^3l?g£»im22#22^ 








«3 Kit 








:AdEJi!FA£imfStFESjlhKr22«^ i/ 



















22a 




1 

TJ-^A^xwsm^^h^&mmb , 

r^mthm^SLbimt. 

u^^^m^izmmtm^fib . 

pb L-cai:^^^ aj^^ai: ^nsx. , 
sfet. mum^xiTthii^jjj^stb. 

fi^xmm^mbi^t, 

^^b b 'kmLb'Thmsmm, 
T^vuxi^m^^h^^stb . 

bmi. 

n^xmm^^mmmm^'^tib^iz. nmss. 

^b^^l. 

bLX^iJti>X\:f-/lb. i^ittiZbinSlb-rt 



(2) 1tlB¥5-327624 

2 

[0001 ] 
[00021 

immm} mmmtx^spiOM-tiimb l 
txai:n-r&mfRtzLtii>coifit>i, 

[0003] 

mmmLi::mimp&&mtzthb. ^msp^m 
( 1 6 0 0 0 c/sec ) a±<D^pm^ffmmu< 
fi^mmMLizf^tx^ mt^mat) 
hubtzx *)ff'>x\^t:ifi. m^mth^s. mm 

bLX. 0!x.KxPtVg>^U^-h®IfflHi^iSli 

o^^h-oti. ^;ix. zffwmi. m^t^izx 

[0004] 

mmb. mss&^euzxo^^iUi^fA^x^^m 
mmti^m^mbimi. ^mizmmm^ 
ip^mm^tvf:i^^j\^xmam.ismti>^m^&b . 

rn^b tx^tm^stb . mm^^izx m 

[000 5] mm2ii. ^mStz7i-\3^^p 

40 m^i^mm^fvvxif^m^-ti,ms^stb\ m 

mLt:/^fuxm^mt:Ti'ny=§pm^iz^mthm 
p^st, mi^^mizx-iX^^tv^Ti-oy^ 
pm^i'^pb txtiijj-ri>iii:f}^mb imt. $ ^ 

^mb. mmf^x^^vux^^mpf.inij^tih^ 
fsm^^n^xtziBtti/^A'Xi^i t^^juximm 
50 -Ti^^A^xmi^^etb.ms^^jux^^x^ym 



3 

[00 061 tt:^ iil^3-C«. HSfci^-tiofc:. 
[00071 

-^m^mmmi<o^v\^x^i:i>':>m^iz^ 
t:/^»^xy(m^iWx/Ti-xi^^tz$mti>t\ ht 

Ti-a^pm^i:miz^ ^tmmiT^vuxm^ 
-th^m&b. ^fnmti^vuxiz^mth^&b 
mt. ztii:><D^{zj:'oxm^^tui^v\^xms^ 
mttsxw^)\^x^mt^m~mm^mxf^m^ 
mmtx. ^vuxi^^i:i>t(0Ti-t3i/^pm 

[0008] 

m^cowBi&mm^ t.mi a^cmms 2 o a 

o-y^^fltiSHJ-. H2{ig®a52 0b<o:ra y:5'«jSH 
3t:J: 9a30ift«at^J: d=Sr«g&<OT^o^^§FS 



(3) #131^5-327624 

4 

(PWM) >'^;W:^t^JfrfS. c:<OPWMy'?;i/XSIi, 

ms^t. z<7)i 0 iz-rib^-</uxm^m^tuiP 

*S0!;tlf#^5l£l65t^^^ ^- F 4 1 J: 0#^jttl^ 
§ii23Sae3IS*i*. SSSE^^iit^^^n^xit. gJK 
¥gT'fcS9^3Kg36^i'5tLT. MzJf. GaAs 

10 2 c s^iiLTan^at LX(Di&mmy ^ ivi^ < low 

Pass Filter ) 6tJ:0, t>i:<01ire^3«aff?»<i^fc: 
SPLfefib. 3^>fcli(iiS2d&aLT. Xl^-:;&7^ 

<i#aat/sfi#ak fco#Ji-5K«3Br^3i--H4. 

<^«|^S2 Oat. SjiS2 0 b iSr 1 fflrfOfilt^tfillK 

SVIIiSM3t:5rridfc. ms.^m. *f*$IM 
iSIfc, «li»2 0 a i:Sffill2 0 b t 

afc¥7aiMafc}905ri6i<o«isi&i?riBfc-ts i t i>x% 

[00091 1111042 

04 li. ^m^2(rmmz.trt}^h^ms^m2 

1 c^ro y ^fltlSSr^^. 4^M<^«13*gm§gS2 1 

«?R¥ai 3-2. ^^^m^mmmn^vvxmst 

»3g3t. 3^3lM:J^^jr-H18 (^M^StL 
■C) . 19 (S3t#StUT) ^«^LTV^5. * 

mm9\i . 1 9 . aiv^ia 

t. X\f-:^7&X/. 3v:/HA* (?*^ffi«)^ai 

*s 1 5 1 . fp^gp^at UTo(s«iia[7 -< 1 

4b. m^mMlObimtX^^t, *«^9A» 

X (response) bLX. §1^;^ •y-fe-i;«:3S4 

»^4. *f*ilB84»i?>^S|g9A.#|B^ -yfe-i^'S^ 
j^ilLT. ^tr-;<?7-r'i^3-ltS^ttBfflT#S. 

'/-b-i''<0ffl;^ilrT/mg^a^¥7C 
iia9rttg{tTfc<iS^**J5rV^*>ii,. *7^ia9<0« 
JK<4fS*fc:«r») . ^b LX^mitX^t. 
[0010llUiW3 

0514. *f|BB<om3<0||ltWt*»*>S3ie*S<i|ga2 
2<oyo-5' ^'fij£«r5^^. :mfe0!(7)jtj|ISjiSia2 2 
»4. *«^a28t. #7Sia2 9i:A»/J,lS-5T(r»5. 



(4) 



i^ll¥5-327624 



vim 1 3 , ^i&spggh LX(o&m&y i)V9iA 

[00111 



[@2 ] *iiBB«om 1 <^)iiiSfl*o3eaigi^a«gii3 
mA'[^^mnf^2(nmm\zij^i>^^m^ff) 

2 
3 
4 
6 
7 

13 

14 ^sm^y^fi^^ imm) 

8, 28 
20 9. 2 9 ^tSIM 

21.22 (4:%^) 



mi} 



[02] 




7 ^ 5 



2d 5 



[B3] 




jinj¥iJiJTinrir 



[B4] 



/ 3 



W /5 



(5) 



1tia¥5-3 27 6 24 



m5] 




